The 1-0'C)-glycine-glycocholic-acid breath test has been performed on 104 subjects and a normal range established. Abnormal results due to bacterial deconjugation of bile salts were found not only in patients with the "conmnated bowerl syndrome and in those with ileal resection but also in a third group, patients with cholangitis. Abnormal results were also found in patients with gastrocolic fistula and staphylococcal enterocolitis, while mildly abnormal results were also found in some patients with liver disease.
Introduction
Direct demonstration of bacterial overgrowth in the small intestine is difficult. Indirect methods have been unreliable. Recently, however, a new indirect test has been described -a breath test using the radioactive-labelled bile acid 1-Q'C)-glycine glycocholic acid. This test shows the bacterial deconjugation of bile salts by intestinal bacteria. It is based on the fact that the bile acids cholic and chenodeoxycholic acid are linked by an amide bond to their glycine or taurine conjugates and this bond may be broken only by the action of bacterial enzymes. In the test cholyl-glycine-1-14C (glycocholic acid) is given by mouth to the subjects. The bacterial deconjugation of the 14C-glycine from the cholic acid may be caused by bacteria in the small intestine in circumstances of bacterial overgrowth, or by the normal colonic bacteria should the enterohepatic circulation of the conjugated bile salt be interrupted by ileal resection, disease, or bypass ( fig. 1) testine. The 14C02 is then trnsported in the blood ,to the lungs and exhaled. Thus the amount of 14CO2 appearing in the breath is a direct reflection of the amount of bacterial deconjugation of bile salts which has occurred. The value of the breath test in detecting bacterial deconjugation of bile salts has been shown by several groups (Fromm and Hofmann, 1971; Sherr et al., 1971; Horchner et al., 1972; James et al., 1972; Parkin et al., 1972 Bacteriology.-Jejunal aspiration was performed using a sterile radio-opaque tube with a mercury filled bag at the tip. The tube was screened into position until the tip had passed the duodenojejunal flexure; aspiration was then carried out.
Small intestinal contents were cultured in the routine laboratory by aerobic and anaerobic means. The aspirated samples were immediately taken to the laboratory and processed on arrival. For the aerobic cultures tenfold dilutions were made from 10-1 per ml to 10-5 with tryptic soy broth, aliquots were then applied to blood agar and MacConkey. Positive°0 The provision of a large number of control subjects has enabled a well defined normal range for the test to be established. As will be seen in fig. 2 The observation that '4CO2 specific activity was abnormal in two out of 12 patients wifth primary biliary cirrhosis is of BRITISH MEDICAL JOURNAL 28 JULY 1973 interest. A third -patient with primary biliary cirrhosis showed raised 14CO2 specific activity at the first hour only. Among the seven other patients with cirrhosis there was no abnormal result, though one patient with alcoholic cirrhosis showed a value above the normal range at the third hour only. No other subject with hepatobiliary disease showed any abnormality. These minor abnormalities in patients with primary biliary cirrhosis are difficult to interpret. It is possible that are bacteria which ot-hers have shown to be present in subjects with liver disease may cause some degree of bacterial deconjugaition on an allready reduced pool of bile salts (Martini et al., 1957; Cerlek et al., 1965; Badley et al., 1969; Lal et al., 1972) . This may contribute further to an intraluminal bile salt deficiency and thus exacerbate the steatorrhoea which is a feature of the disease.
The normal findings in two patients with colonic exclusion and chronic portosystemic encephalopathy, who at the time of the test were experiencing an exacerbation of their symptoms and who were not taking antibiotics, suggests that, in these patients at least, bacterial colonization of the small intestine by deconjugating organisms was not contributing to the worsening of the encephalopathy.
CONTAMINATED BOWEL SYNDROME
The finding of abnormal test results and abnormal small bowel bacteriology in two of the four patients who had Billroth II gastrectonties supports the concept of bacterial deconjugation in the afferent loop of these patients. In both treatment with antibiotics not only caused return of the breath test and bacteriology to normal but cut faecal fat excretion from over 20 g daily to less than 10 g daily. The abnormality in the patient with multiple jejunal diverticula confirms the results of Parkin et al., 1972 .
TIMING OF ABNORMAL RESULTS
Though it has been claimed that the time at which the test becomes most abnormal gives no indication of the site of bacterial deconjugation (Fromm and Hofmann, 1971; Hofmann and Fromm, 1971) , the present investigation suggested that this may not always be so. There was maximally raised '4CO2 specific activity in the breath after one hour in the patients with cholangitis. In the subjects with ileal resection and in the patient with staphylococcal enterocolitis the maximal "4CO2 specific activity was at the fourth or a subsequent hour. This suggested that the site of maximal bacterial deconjugation may, to some extent, he determined by the time when the maximum amount of 4(CO2 is exhaled. This would seem to be of little clinical consequence in an individual patient except possibly to give an indication as to the best site for aspiration of intestinal contents when invesrtigating any bacterial overgrowth situation. It should be stressed that aspiration for bacterial cultures in this series was obtained only from the upper jejunum.
In this investigation all positive test results had become abnormal on at least two occasions up to and including the four-hour collection except in the patient with enterocolitis. This implies that as a practical screening test for the presence of the contaminated bowel syndrome or for bacterial activity in cholangitis the breath test need only be performed for four hours after ingestion of "4C-glycocholic acid. The test in this way could be used as an outpatient procedure.
Reversion of an abnormal result to normal after a course of antibiotics does not necessarily imply the presence of a small bowel contamination syndrome which has been successfully treated. The test finding also reverted to normal in subjects with Crohn's disease, ileal resection, and staphylococcal enterocolitis after antibiotic treatment. Anti-biotics appear to stop bacterial deconjugation of bile salts not only in t,he small intestine but also in the colon.
Conclusion
The 14C-glycocholic acid breath test is a useful and simple screening test for the detection of bacterial deconjugation of bile salts. This may be of value not only in the diagnosis of bacterial overgrowth syndromes but also in the evaluation of cholangitis. Facilities for elaborate anaerobic bacterial culture are not generally available; however, this test may be performed in any hospital with liquid scintillation counting equipment. It may be used on an outpatient basis and is fairly inexpensive (total cost about £5 per patient).
Introduction
There is still doubt about the long-term consequence of early childhood chest illness. Paediatric opinion has tended to regard the improvement in respiratory experience that occurs as children grow up as indicating permanent cure. On this view, what happens later in adult life-for example, the development of symptoms and signs of chronic bronchitis-would be quite unrelated to childhood experience. There is evidence from a number of epidemiological studies suggesting that this view may not be true. From these studies it seems that childhood experience is relevant to respiratory disease in early adult life (Colley, 1971) .
We present the respiratory findings in a birth cohort followed until the age of 20 years. We have studied the relations of social class, lower respiratory tract illness under 2 years of age, air 
Methods
The material forming the basis of this paper is part of that collected during the follow-up of the cohort of children who were all born in England, Wales, and Scotland in the last week of March 1946. The objectives of the original study and the sampling methods used are described elsewhere (Douglas and Blomfield 1958; Douglas 1964; Douglas et al., 1968) .
The original population consisted of 13,687 infants bom alive in the last week of March 1946. The sample so obtained was not the entire births in that period. This was owing to the nonco-operation of a few maternal and child welfare authorities and to late registration of some births. There is, however, no reason to assume that any serious biases have been introduced into the sample by these losses. As only limited funds were initially available for the study twins and illegitimate children were excluded from the sample of 13,687 infants. This left a total of 12,468 from which the follow-up sample was drawn. All births to non-manual workers and all births to agricultural workers were included but only one out of every four births to manual workers. The final sample size was 5,362 of whom 4,701 were living in Great Britain in 1964. In 1946 there was no intention to follow these infants for more than a few years. In the event most have been followed for more than 20 years. During the follow-up period information has been collected at different times on social factors, environmental exposure, illness, educational attainment, and other aspects of the development of these children. The following specific items were studied.
Lower 
